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[57) ABSTRACT

A recessed seat retainer for a valve is secured in an
annuiar recess on the face of a valve body by a totally
mternally disposed key system which does not create an
external leak path. An annular keyway is formed in the
cylindrical sidewall of a seat retainer. A key extends
from the cylindrical sidewall of an annular recess
formed in an axial face of the valve body. The key is
received in the keyway and locks the retainer against
axial dislodgement from the valve body.

9 Claims, 6 Drawing Figures

48D

4




U.S. Patent Mar. 11,198  Sheet1of2 4,575,046

J J N O -C%
ggm T o T

O N al
S« N

TSNS NN NS [N IS RS STV UL

r T T T
VUL 6|
\

Ly

0
Q
Y

O\

\\\\\}“\\\ Yy rArr

38
34
N

<
\ / £
%
/,I
O\J
e
L
l_
d
<
C
O
i
Al
{4
®

s

() =03




U.S. Patent Mar. 11, 1986 Sheet 2 of 2 4,575,046

FIG. 3
5? .--
O

_ﬁ
\)
| \ l'l:.ll'l;

54
“dga  [48b

ANANN NN NN T 7 7T
V‘]l e\ /

I2¢




4,575,046

1

VALVE SEAT RETAINER HAVING A FULL
UNINTERRUPTED GASKET FACE

TECHNICAL FIELD

The invention relates generally to valves and more
particularly concerns a seat retainer for a valve which
offers a full uninterrupted gasket face for minimizing
leakage at the interface of an adjacent fluid handling
component. The invention will be specifically disclosed
In connection with a recessed seat retainer secured to a
valve body by an internally disposed key assembly ar-
ranged to firmly, but releasably, secure the seat retainer

to the valve body without creating external fluid leak
paths.

BACKGROUND OF THE INVENTION

In many fluid handling systems, considerable precau-
tions are taken to prevent leakage of fluid from the
system to the ambient environment. In addition to the
loss of the fluid itself, fluid leakage may result in explo-
sions, fires, environmental contamination, and/or in-
creased maintenance costs. Concerns about fluid leak-
age are particularly pronounced when the fluid being
handled is corrosive or toxic.

One of the most likely locations for leakage in a fluid
handling system is at the joint between the system com-
ponents. In a valved piping system, one of the most
troublesome leak locations is the interface between a
valve and an adjacent system component, such as a pipe
flange. In order to enhance sealing and minimize fiuid
leakage, a gasket is almost always interposed between
adjacent system components.

When the fluid in the handling system is at an extreme
temperature or pressure or when the fluid is corrosive
or toxic, the most preferred and efficient type of gasket
s a spiral wound type. A spiral wound gasket consists of
preformed metal strips wound in a spiral with a selected
filler material interposed and laminated between the
metal strips. The filler material may be selected to meet
the specific requirements of the system and the handied
tfluid. Common filler materials include asbestos materi-
als, graphite and polytetrafluoroethylene (PTFE).

A valve seat is commonly secured relative to a valve
body by a seat retainer, which retainer is securely fas-
tened to the valve body to compressingly engage the
interposed valve seat. By far the most prevalent method
of fastening a seat retainer to a valve body is through
the employment of screws which extend through screw
holes in the retainer and are threadably received by
bores in the valve body.

The existence of screw holes in a gasket face of a
retamner poses significant limitations upon the effective-
ness of a spiral wound gasket. Spiral wound gaskets
tend to collapse into the voids created by the screw
holes and do not adequately seal the voids. As a result,
external leak paths for the fluid are created. Further-
more, the collapse of one or more spirals of a spiral
wound gasket into a screw hole void has a domino
effect upon the adjacent spirals. Thus, a leak path is
created not only at the screw hole location, but also at
adjacent areas.

The sealing band width of a spiral wound gasket is
frequently less than the width of the retainer face and,
for some valve sizes, it is possible to avoid the above
mentioned problems by locating the screw holes either
radially inside or radially outside this sealing band.
However, locating the screw holes inside the sealing
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band decreases the area of the fluid flow path for many
valves, reducing fluid flow through the valve and mak-
ing the valve less efficient. Locating the screw holes
outside the sealing band results in totally unsealed leak-
paths through the screw holes.

Several prior art attempts have been made to elimi-
nate retainer screw holes and to provide a full uninter-
rupted retainer face suitable for spiral wound gaskets. In
one prior art design, the retainer is provided with a

plurality of spaced lugs extending radially outward
from the outer periphery of the retainer. These lugs
have screw holes for receiving screws to hold the re-
tainer to the valve body. Although the screw holes of
such designs inherently have voids, just as the more
conventional screw fastened retainers, the screw holes
are located radially outside the retainer-gasket inter-
face.

Unfortunately, such radially extending lug designs
have several limitations. First of all, the valve seat clo-
sure member exerts a considerable force upon the valve
seat. The seat, 1n turn, transmits this force to the re-
tainer. Thus, when the retainer is fastened to the valve
body only about the outer periphery of the retainer, the
retainer becomes a relatively lengthy moment arm and
IS subject to excessive flexure. In order to avoid exces-
stive flexure, such retainers must be relatively thick
(have a relatively large axial dimension). As a result,
standard valves having such retainers will not meet
industry standards for end to end dimensions. Addition-
ally, retainers of this prior art design cannot be recessed
and, in effect, produce a valve with a split body having
a potential leak path to the external environment around
the entire circumference of the fluid flow path.

Another prior art approach is discussed in U.S. Pat.
No. 4,399,833 to Holtgraver. The valve body discussed
in the Holtgraver patent has lugs circumferentially
spaced along the outer peripheral surface. The lugs
have threaded bore holes, which receive screws for
securing an interchangeable adapter plate adapted to
connect the valve body to one of several types of pipe
flange fittings. The adapter plate also overlies the outer
periphery of the seat retainer and secures the seat re-
tainer relative to the valve body. This adapter plate
method of securing a retainer thus suffers from the same
limitations as the radially extending lug designs dis-
cussed above.

In another prior art attempt to secure a seat retainer
to a valve body while providing a full gasket face,
threaded bores have been drilled radially inwardly
through the valve body and into a central recess dis-
posed about the flow passage. Set screws were then
externally introduced through the threaded bores and
extended 1nto V-shaped grooves in the outer diameter
of a retainer positioned in the recess. The set screws
were then operative to hold the retainer in the recess.
Although using a recessed retainer is highly advanta-
geous, drilling holes through the valve body creates an
additional leak path for the handled fluid.

In yet another prior art attempt to remedy the prob-
lems discussed above, a seat retainer is held in place on
a valve body by a snap ring assembly. Snap ring assem-
blies have proved satisfactory for securing the retainer
to the valve body during shipment. Further, snap ring
assemblies are satisfactory in actual usage when the
valve is sandwiched between two pipe flanges. So long
as the retainer is compressingly interposed between the
valve body and an adjacent pipe flange, there is no
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opportunity for the retainer to separate from the valve
body. |

However, it 1s common commercial practice to
“bench test” valves prior to installing the valves in a
fluid handling system. Bench testing 1s 2 common prac-
tice for calibrating an actuator for moving a valve.
When a retainer is secured to a valve body by only a
snap ring assembly, there is a significant danger that the
force applied by the valve closure member during valve
closing will apply a sufficient force to release the re-
tainer from the valve body. In such an occurrence, the
retainer 1s forcefully ejected from the valve body and
becomes a highly dangerous projectile.

Moreover, difficulties are experienced in removing
retainers secured by snap rings, such as for the replace-
ment of a valve seat. It 1Is common practice to position
a screw driver between the valve seat and the retainer
to pry a snap ring secured retainer from a valve body.
However, such a procedure is likely to damage the seat,
particularly if the seat 1s formed of a *soft” materal.

Additionally, valves are occasionally used in dead
end service at the end of a process line. In such a use,
one face of the valve will not be abutted by an adjoining
pipe flange. Thus, if the seat retainer 1s positioned on the
exterior side of a dead end line and secured by only a
snap ring assembly, the holding force of the snap ring
assembly may be overcome and, the retainer may once
again become a potentially dangerous projectile. Dis-
lodgement of the retainer also frees the valve seat and
results in gross leakage.

SUMMARY OF THE INVENTION

Accordingly, it is a primary object of the present
invention to provide a valve with a seat retainer which
minimizes fluid leakage in a valved fluid handling sys-

' tem.

It 1s another object of the invention to provide a
~ removable seat retainer for a valve which is both firmly
~ fitted to the valve and which offers a full uninterrupted
- face for interfacing with a gasket.
Another object of the invention is to provide a se-
curely fastened seat retainer for a valve which is suit-
able for sealingly interfacing with a spiral wound gas-
ket.

A further object of the invention is to provide a seat
retainer having an uninterrupted face which is securely
affixed to a valve body during bench testing.

A still further object of the invention is to secure a
valve seat retainer with an uninterrupted gasket face to
a valve body at a location proximal to the resultant
force exerted upon the retainer during valve operation
in order to minimize any flexure of the retainer.

It 1s yet another object of the invention to provide a
valve seat retainer with an uninterrupted gasket face
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valve orientation.

Additional objects, advantages, and other novel fea-
tures of the invention will be set forth in part in the
description that follows and in part will become appar-
ent to those skilled in the art upon examination of the
following or may be learned with the practice of the
invention. The objects and advantages may be realized
by means of the instrumentalities and combinations
particularly pointed out in the appended claims.

To achieve the foregoing and other objects, and in
accordance with the purposes of the present invention
as described herein, an improved valve 1s provided for
minimizing fluid leakage at an interface with an adja-
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cent fluid handling component. The body of the valve
has first and second axial ends with a fluid flow passage
extending through the body from one axial side to the
other. An annular recess in the first axial side of the
valve body circumscribes the fluid flow passage, the
annular recess including an axial end wall and a cylin-
drical sidewall. A closure member is disposed within
the valve body and 1s movable between open and closed
positions for selectively blocking fluid flow through the
fluid passage.

A valve seat i1s disposed in the annular recess about
the fluid flow passage. The closure member sealingly
engages a valve seat when the closure member is in the
closed position. A seat retainer 1s selectively securable
in the annular recess to interpose the valve seat between
the seat retainer and the valve body. The seat retainer
has an axial end wall and a cylindrical sidewall.

In accordance to the broad aspects of the invention,
one of the seat retainer walls has an annular keyway. At
least one key member extends radially inward from a
wall of the annular recess into the annular keyway for
holding the seat retamer in the annular recess and secur-
ing the valve seat relative to the valve body. This at
least one key member is mounted in the annular recess
without creating an external leakpath for a fluid media
in the fluid flow passage.

In accordance with a more specific aspect of the
invention, a closed ended keyseat is formed in the cylin-
drical sidewall of the annular recess. The key member is
then disposed in the keyseat and extends radially in-
wardly into the annular keyway.

In a still further aspect of the invention, the annular
keyway 1s at least partially defined by an axially out-
board keyway sidewall and an axially inboard keyway
sidewall. The axially inboard keyway sidewall has a
circumferential opening dimensioned to axially receive
the portion of the key member extending into the annu-
lar recess and 1s adapted for engagement with the axial
endwall of the annular recess.

In one preferred aspect of the invention, the key
member 1s a Woodruff key, and the keyseat has a semi-
circular configuration.

In yet another aspect of the invention, the first axial
side of the valve body is substantially planar and the
axially outboard side of the seat retainer lies in substan-
tially the same plane as the first axial side of the valve
body when the key member is disposed in the annular
keyway.

In another preferred aspect of the invention, the seat
retainer has a ring-like configuration, and the axially
outboard side of the seat retainer is uninterrupted by
aperture voids.

In an alternate aspect of the invention, the key mem-
ber has a cylindrical configuration and the keyseat is a
closed ended cylindrical bore extending radially into
the valve body.

In another aspect of the invention, a method is pro-
vided for securing a recessed seat retainer in an annular
recess of a butterfly valve. The method includes form-
ing a closed ended keyseat 1n the annular recess so that
the keyseat opens only to the annular recess. A key 1s
then placed in the keyseat and extended into the annular
recess. An annular keyway is then formed in the seat
retainer, and a circumferential portion of a keyway
sidewall 1s removed to provide an opening for inserting
the key into the keyway. The seat retainer is then
aligned relative to the valve body to bring the opening
on the keyway sidewall in registry with the key. The
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seat retainer i1s then moved axially relative to the annu-
lar recess to position the key in the keyway. The seat
retainer engages a valve seat interposed between the
seat retainer and the valve body. After the key and key
opening are In registry and the key is positioned in the 35
keyway, the seat retainer is rotated relative to the valve
body to bring the key opening out of alignment with the
key whereby the seat and the seat retainer are secured
from axial dislodgement from the valve body.

In a further aspect of the method of the invention, the
keyseat 1s formed in a circumferential sidewall of the
annular recess, and the key is extended radially into the
annular recess.

In a still further aspect of the method of the inven-
tion, a semi-circular keyseat is formed, and the key is a
Woodruff key inserted into the keyseat.

Still other objects of the present invention will be-
come readily apparent to those skilled in this art from
the following description wherein there are shown and
described some preferred embodiments of this inven-
tion, simply by way of illustration, of several of the best
modes contemplated for carrying out the invention. As
will be realized, the invention is capable of other differ-
ent embodiments, and its several details are capable of
modification in various, obvious aspects all without 25
departing from the invention. Accordingly, the draw-
ings and descriptions will be regarded as illustrative in
nature and not as restrictive.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings incorporated in and
forming a part of the specification illustrate several

aspects of the present invention, and together with the

description serve to illustrate the principles of the in-
vention. In the drawings:

FIG. 1 is a perspective view of a lug style butterfly
valve with a sector cut away, illustrating a typical prior
art seat retainer for securing a valve seat in a valve body
and showing fastening screws extending through the
retainer into the valve body;

FI1G. 2 1s a fragmentary cross-sectional view of the
prior art valve of FIG. 1 depicting the valve in inter-
posed relationship to two pipe flanges;

FIG. 3 is a fragmentary cross-sectional view of the
valve of FIG. 1, but with a seat retainer and key assem-
bly constructed in accordance with the present inven-
tion;

FIG. 4 1s a fragmentary elevational view, partially in
cross-section, of the retainer face side of the valve of
F1G. 3 showing the key assembly and the uninterrupted 50
face of the seat retainer;

FIG. $ 1s a cross-sectional view similiar to FIG. 2
showing a valve interposed between a pair of flanges
and 1llustrating a further embodiment of the invention:
and

FI1G. 6 1s an elevational view, taken in cross-section,
of the valve of FIG. 5.

Retference will now be made in detail to the present
preferred embodiment of the invention, an example of
which is illustrated in the accompanying drawings.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Referring now to the drawings, FIG. 1 shows a prior
art high performance butterfly valve, generally desig- 65
nated by the numeral 10. The illustrated valve 10 has a
lug style body 12 having first and second axial sides 12a,
126 with a plurality of spaced radially extending lugs
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12¢. Each lug 12c¢ has an aperture 124 extending

through the body 12 from one axial side 12a to the other
(120). A centrally disposed bore 14 also extends through
the body 12 and serves as a fluid flow passage for a fluid
media being controlled by the valve 10.

A closure member, specifically illustrated as a disc 16,
1s pivotally mounted in the bore 14 for selectively open-
ing and closing the fluid flow passage through the body
12 and controliing the flow of fluid media therethrough.
The disc 16 is mounted on the outer surface of a shaft
18, which shaft 18 extends radially through the bore 14
and outwardly through the body 12 where it interfaces
with an actuator (not shown). The non-illustrated actua-
tor engages flats 18z on the outboard end of shaft 18 and
1S operative to rotate the shaft 18 which, in turn, pivots
the disc 16 between open and closed positions in a man-
ner well known in the art.

The disc 16, which is shown in a partially open posi-
tion in FIG. 1, has a spherical sealing surface 162 about
its periphery. When the disc 16 is moved to a closed
position to completely block fluid flow through the
bore 14, the sealing surface 16a sealingly contacts an
annular seat member 20 extending radially into the bore
14. The seat member 20 is secured in a recess 22 and
positioned to be in radial alignment with the disc 16
when the disc 16 is in the closed position. The recess 22
1s jointly formed by a seat retainer 26 and an annular
cavity 25 counterbored into an annular recess 24 in the
first axial side 12a of the body 12. The illustrated seat 20
1S a bidirectional axially pliant pressure assisted seat
such as disclosed in U.S. Pat. No. 4,289,296 to Krause.
The seat retainer ring 26 has an axial endwall 264 and an

outer cylindrical sidewall 265 which respectively en-

gage an axial endwall 24¢ and a cylindrical sidewall 245
of the annular recess 24. A plurality of circumferentially

spaced screws 30 selectively secure the seat retainer 26
to the body 12. The spaced screws 30 of FIG. 1 extend
axlally through apertures 27 in the retainer ring 26 and
are received by threaded bores 29 (not shown in FIG. 1,
see FIG. 2) in the body 12. |

As most clearly depicted in the illustration of FIG. 2,
the body 12 is adapted to be interposed between a pair
of flanges 34 and 36, which may, for example, be the
ends of a corresponding pair of pipes 38 and 40. In the
illustrated arrangement, bolts 42 (only one of which is
shown in FIG. 2) extend through the apertures 124 in
the body lugs 12¢ as well as through aligned apertures
44 and 46 in the respective flanges 34 and 36. The bolts
42 support the valve body 12 in the space between the
flanges 34,36 and, with the aid of nuts 47, apply a com-
pressive force between the flanges 34,36 and the valve
body 12.

In order to enhance the sealing relationship between
the valve 10 and the adjacent pipes 38 and 40, gaskets 48
are positioned on both axial sides of the valve 10 and are
interposed between the flanges 34,36 and valve body 12.
The gaskets 48 illustrated in FIG. 2 are of the spiral
wound type wherein metal strips are wound in a spiral
and laminated with a selected interposed filler material.
Spiral wound gaskets of this type are commercially
available and are highly preferred in many applications
when the fluid media being controlled by the valve 10 is
toxic or corrosive or at extreme temperatures or pres-
sures. The illustrated gaskets 48 include radially in-
wardly disposed spiral wound sections 48a and radially
outwardly disposed solid metal outer ring sections 485.
The solid ring outer ring sections 485 are formed of an
appropriate fluid media matched metal and function to
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limit axial compression of the radially inward gasket
section 48a. The solid metal outer ring sections 4856 also
prevent blowout of the spiral wound section 482 and
assist 1in properly centering the gasket 48 relative to the
flanges 34,36 and the valve body 12.

Recessed type seat retainers 26, such as depicted in
the illustrated valve 10 are strongly preferred over face
mating type retainers when expensive or potentially
hazardous fluids are being controlled by a valve. Face
mating type retainers effectively produce a split valve
body, and, as a result, provide a potential fluid leak path
between the body and retainer to the external environ-
ment. When a recessed retainer type valve 1s being used,
it 1s highly desirable to engage the interface between the
valve body and the outer diameter of the seat retainer
with the flange gasket to seal off all potential avenues of
external leakage. When the gasket is of the spiral wound
type, this objective is best achieved by engaging the
“spiral wound portion 48a of the gasket with the inter-
face 49 of the retainer 26 and the valve body 12.

F1G. 2 depicts the relationship between a preferred
type of spiral wound gasket 48 and the prior art butter-
fly valve of FIG. 1. It is seen that spiral wound portion
48a of the gakset 48 desirably overlaps the valve 10 at
the retainer-body interface 49. However, the continuity
of the outboard face of the retainer 26 is interrupted by
screw apertures 27 and the spiral wound gasket portion
also extends over these apertures 27. The voids created
by the screw apertures 27 prevent adequate sealing
between the retainer 26 and the gasket 48 at these loca-
- tions. Moreover, the spiral wound metal strips in the
-gasket portion 48a tend to collapse into the voids of the
-apertures 27, further reducing the sealing effectiveness
of the gasket 48. In addition, the collapse of the spiral
wound metal strips tends to create a cascading effect 1n
_which even those portions of the spiral wound metal
- strips outside the aperture voids are misaligned from

‘their sealing relationship with the valve 10. As a result
~of such collapsing and cascading of the spiral wound
-gasket portions 48a, external leak paths for the fluid

‘media being controlled by the valve 10 are created. For

these reasons, the most preferred type of gasket, the
spiral wound gasket is unsuitable for use with many
sizes of prior art valves.

Referring now to FIG. 4, a fragmentary view of the
valve 10 with an improved retainer 51 constructed in
accordance with the present invention is shown from
the retainer side. A plurality of spaced semi-circular
keyseats S0 (only one of which is illustrated) are ma-
chined in the cylindrical sidewall 24b of the annular
recess 24. A Woodruff key 52 is fitted in each of the
semi-circular keyseats 50, and these Woodruff keys 52
extend radially inwardly into the annular recess 24. An
annular keyway 54 is also machined about the outer
diameter of the seat retainer 51 for accommodating the
Woodruff keys 52.

As best illustrated in the cross-sectional depiction of
F1G. 3, the keyway 54 i1s an open sided groove having
a bottom wall 54a extending perpendicularly between a
pair of parallel sidewalls, an inboard sidewall §46 and an
outboard sidewall S4¢. Additionally, the improved seat
retainer 51 has a peripheral opening 56 formed by the
removal of a circumferential sector of the inboard key-
way stdewall 540. The opening 56 is dimensioned to be
large enough to axially accommodate the portion of the
Woodruff key 52 which extends into the annular key-
way 54. Thus, with the opening 56 on retainer ring 51
circumferentially aligned and in registry with the
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Woodruff key 52, the retainer ring 51 may be axially
inserted into the annular recess 24 to position the Wood-
ruff key 52 into the keyway 54. In this position, the
axially outboard face of the retainer 51 lies in substan-
tially the same plane as the first axial face 124 of body
12. The retainer 51 may then be rotated to bring the
Woodruff key 52 and the opening 56 out of registry.
The Woodruff key 52 then engages the annular keyway
sidewall 545, which sidewall 545 is then operative to
prevent axial movement of the retainer 51 with respect
to the the valve body 12.

As indicated by the fragmentary portion of the im-
proved retainer 51 in FIG. 4, the use of the Woodruff
key 52 to secure the retainer 51 to the valve body 12
eliminates the need for the securement screws 30 used in
the prior art retainer ring 26 of FIG. 1. It necessarily
follows that the screw apertures 27 may also be elimi-
nated, and that the retainer 51 may have an uninter-
rupted gasket face, free from the troublesome aperture
voids. Thus, the spiral wound portion 48a of gasket 48
may be placed in overlying relationship with the retain-
er-valve body interface 49 without concern that the
metal spirals will collapse and create external leak
paths.

Furthermore, the Woodruff key 52, keyseat 50 and
annular keyway 54 are all entirely internal with respect
to the valve body-retainer structure and do not provide
any external leak paths. Moreover, inasmuch as the
retainer 51 is not ordinarily subjected to forces which
would tend to rotate the retainer 51 relative to the body
12, the retainer is safely secured against dislodgement
from the valve body 12 by the transmitted interface
force between the closure 16 and seat member 20 during
bench testing of the valve 10. Optionally, an anti-rota-
tional mechanism, such as a small roll pin axially extend-
ing between the retainer 51 and the body 12 may be
used to positively avoid any rotation of the retainer 51
relative to the body 12 which could bring the notch
opening 56 into registry with the Woodruff key 52.

It will be appreciated by those skilled 1n the art that
while it 1s possible to securely mount the retainer in an
analogous manner by radially outwardly extending keys
on the retainer received by a keyway in the valve body,
the required opening in the keyway (corresponding in
function to opening 56 of the preferred embodiment) in °
such designs would create a void in the sealing face of
the valve body. Hence, in effect, the troublesome void
would merely be transferred from the retainer to the
valve body. -

FIGS. 3 and 4 further depict a rotational hole 57
formed in the face of retainer 51. A similar, but non-
illustrated rotational hole 1s spaced approximately 180
degrees about the face of retainer 51. These rotational
holes 57 receive pins from a spanner wrench and are
used to rotate the retainer 51 to bring the notch opening
56 into and out of registry with the Woodruff key 52.
Additionally, as shown in FIG. 4, the retainer face side
of the valve body 12 has a pair of punch marks 59 and
61 at circumferentially spaced locations about the bore
14. These punch marks §9,61 are arranged to cooperate
with one of the rotational holes §7 to provide a visual
indication as to whether or not the keys 52 have the
retainer 51 locked into securement with the body 12. As
illustrated in FIG. 4, alignment between rotational hole
57 and the punch mark 59 visually indicates that the
retainer 51 is in an open or unsecured position whereas
alignment between rotational hole 37 and punch mark
61 visually indicates that the retainer 51 1s in a locked or
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secured position. Alternately, it may be preferable to
arrange and space the rotational holes 57 on the retainer
51 such that the rotational holes 57 are aligned with the
shaft 18 when the openings 56 are in registry with the
keys 52. In this way, alignment of the rotational holes 57
with the shaft 18 will give a visual indication that the
retamer 51 1s in an unsecured position. Contrastingly,
misalignment of the rotational holes 57 with the shaft 18
provides a visual indication that the retainer is secured
against axial dislodgement.

A further embodiment of the invention is shown in
FIGS. § and 6. In this embodiment, a plurality of spaced
cylindrical seats 60 are drilled into the cylindrical side-
wall 285 of the annular recess 24. A corresponding
plurality of keys, in the form of cylindrical pins 62, are
fitted in the seats 60 and extend radially inwardly into
the annular recess 24. The keys (or pins) 62 are received
In the annular keyway 54 of seat retainer 51 in the same
manner as the Woodruff key 52 1in the embodiment of
FIGS. 3 and 4. The keys 62 thus engages the axial in-
board sidewall 544 to prevent the retainer 51 from axi-
ally dislodging from the valve body 12. As in the em-
bodiment of FIGS. 3 and 4, the retainer 51 has circum-
ferential openings 56 in the axially inboard sidewall 54a.
These openings 56 are initially aligned during assembly
with the keys 62, and the retainer 51 is axially inserted
into the annular recess 24 to bring the keys 62 into the
keyway 54. The retainer 51 1s then rotated with respect
to the valve body 12 to move the openings 56 out of
registry with the keys 62 and to lock the retainer 51 in
place.

The embodiment of FIGS. 3 and 4 offers manufactur-
ing advantages over the embodiment of FIGS. 5 and 6.
This latter mentioned embodiment requires a right
angle drilling head for drilling the keyseat 60. In addi-
tion to the relatively high costs associated with a right
angle head, such heads are physically bulky and will not
fit into the bore 14 for smaller valve sizes. In contrast,
Woodruff key cutters are substantially less expensive
and commonly used with the appropriate machine
tools. Furthermore, Woodruff key cutters are substan-
tially smaller than right angle drilling heads in physical
size and easily fit into even relatively small valve bores.

It 1s possible, as is most readily apparent from FIG. 6,
to drill the seat 60 radially inwardly through the valve
body 12 from the outside. However, such a technique
produces an external flowpath for the controlled fluid
media and seriously compromises the sealing integrity
of the valve 10. It is possible to weld an externally
drilled seat hole. But, in addition to necessitating an
additional manufacturing step, welding of valve bodies
frequently does not provide fluid tight sealing.

It will also be appreciated by those skilled in the art
that the key type securement system used in the above
described embodiments advantageously secures the
retainer to the valve body at a location proximal to the
location at which the resultant force exerted against the
retainer from the closure of disc 16 is applied against the
retamner 51. As a result, the retainer is not subjected to
substantial bending moments and does not tend to de-
flect excessively during valve closure.

In summary, numerous benefits have been described
which result from employing the concepts of the inven-
tion. The valve provides a recessed retainer with a full
uninterrupted face for interfacing with a gasket. Advan-
tageously, the retainer face is suitable for use with a
spirali wound type gasket. A spiral wound type gasket is
highly preferred in many applications, especially when
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the fluid media being handled by the valve is toxic or
corrosive or under extreme temperatures or pressures.
The use of an entirely internally disposed key system
between the retainer and the valve body securely, but
releasably, holds the retainer to the valve body and

prevents sudden axial dislodgement of the retainer rela-
tive to the valve body during bench testing of the valve.
Furthermore, the securement is achieved without intro-
ducing external fluid leakpaths. Thus, the potential dan-
ger of the retainer becoming a lethal projectile is elimi-
nated while the sealing integrity of the valve is pre-
served. Moreover, the retainer is secured to the valve
body at a location proximal to the location at which the
resultant force applied against the retainer from the
valve seat-closure member interface force is applied.
Thus, the retainer is not subjected to the excessive bend-
Ing moments as in the prior art designs and does not
tend to deflect excessively from the transmitted closing
force of the closure member.

The foregoing description of preferred embodiments
of the invention has been presented for purposes of
lustration and description. It is not intended to be
exhaustive or to limit the invention to the exact form
disclosed. Obvious modifications or variations are possi-
ble in light of the above teachings. The embodiments
were chosen and described to best illustrate the princi-
ples of the invention and its practical application to
thereby enable one of ordinary skill in the art to best
utilize the invention in various modifications as are best
suited to the particular use contemplated. It is intended
that the scope of the invention be defined by the claims

appended hereto.
We claim:

1. A valve for mmimizing fluid leakage at an interface
with an adjacent fluid handling component, comprising:
(a) a valve body having first and second axial ends
with a fluid flow passage extending therethrough
from one axial side to the other, said valve body
having an annular recess in the first axial side, said
annular recess circumscribing said fluid flow pas-
sage and including an axial end wall and a cylindri-

cal sidewall;

(b) a closure member movable in said valve body
between open and closed positions for selectively
blocking fluid flow through said fluid flow passage;

(c) a valve seat disposed in said annular recess about
said fluid flow passage, said valve seat being seal-
Ingly engageable with said closure member when
said closure member is in the closed position;

(d) a seat retainer selectively secureable in said annu-
lar recess, said valve seat being interposed between
said seat retainer and said valve body, said seat
retainer having an axial end wall and a cylindrical
sidewall, thie cylindrical sidewall having an annular
keyway at least partially defined by an axially out-
board keyway sidewall and an axial inboard key-
way sidewall;

(e) a closed ended keyseat formed in the cylindrical
sidewall of the annular recess; and

(f) at least one key member disposed in the keyseat
and extending radially inwardly from the cylindri-
cal sidewall of the annular recess into said annular
keyway for holding said seat retainer in said annu-
lar recess and securing said valve seat relative to
said valve body, the axially inboard keyway side-
wall having a circumferential opening dimensioned
to axially receive the portion of the key member
extending into the annular recess, said axially in-
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board keyway sidewall further being adapted for
engagement with the axial sidewall of the annular
recess, said at least one key member being mounted
in the annular recess without creatng an external
leak path for a fluid media in said fluid flow pas-
sage.

2. A valve as recited in claim 1 wherein the key mem-
ber 1s a Woodruff key and the keyseat has a semi-circu-
lar configuration.

3. A valve as recited in claim 1 wherein the first axial
side of the valve body is substantially planar and the
axially outboard side of the seat retainer lies in substan-
tially the same plane as the first axial side of the valve
body when the key member is disposed in the annular
keyway.

4. A valve as recited in claim 3 wherein the seat re-
tainer has a ring-like configuration and the axially out-
board side of the seat retainer is uninterrupted by aper-
ture voids.

5. A valve as recited in claim 1 wherein the key mem-
ber has a cylindrical configuration and the keyseat is a
closed ended cylindrical bore extending radially into
the valve body.

6. A method of securing a recessed seat retainer 1n an
annular recess of a butterfly valve, comprising the steps
of:

(a) forming a closed ended keyseat in the annular
recess so that the keyseat opens only to the annular
recess;

(b) placing a key in the keyseat and extending the key
into the annular recess:

(c) forming an annular keyway in the seat retainer:;

(d) removing a circumferential portion of a keyway
sidewall to provide an opening for inserting the key
into the keyway;

(e) aligning the seat retainer relative to valve body to
bring the opening in the keyway sidewall in regis-
try with the key;

(f) axially moving the seat retainer relative to the
annular recess to position the key in the keyway
and to engage a valve seat between the seat retainer
and the valve body; and

(g) after the key and key opening are in registry with
the key in the keyway, rotating the seat retainer
relative to the valve body to bring the key opening
out of alignment with the key and securing the seat
and seat retainer from axial dislodgement from the
valve body.
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7. A method as recited in claim 6 wherein the keyseat
1s formed 1n a circumferential sitdewall of the annular

‘recess and the key extends radially into the annular

TECESsS.

8. A method as recited in claim 7 wherein the keyseat

1s semi-circular and the key is a Woodruff key.

9. A valve for minimizing fluid leakage at an interface

with an adjacent fluid handling component comprising;:

(a) a valve body having first and second axial sides
with a flmd flow passage extending therethrough
from one axial side to the other, said valve body
having an annular recess in the first axial side, said
annular recess circumscribing the fluid flow pas-
sage and including an axial end wall and a cylindri-
cal sidewall;

(b) a closure member movable in said valve body
between open and closed positions for selectively
blocking fluid flow through said fluid flow passage;

(c) a valve seat disposed in said annular recess about
said fluid flow passage, said valve seat being seal-
ingly engageable with said closure member when
said closure member is in the closed position;

(d) a seat retainer selectively secureable in said annu-
lar recess, said valve seat being interposed between
said seat retainer and said valve body, said seat
retainer having a pair of substantially planar and
parallel axial end surfaces and a cylindrical side
surface said pair of axial end surfaces being axially
spaced by a distance approximately equal to the
axial dimension of the sidewall of the annular re-
cess so that one of said pair of axial end surfaces is
in substantially co-planar relationship with said
first axial side of the valve body when the other of
the patr of axial end surfaces engages the axial end
wall of the annular recess, one of the seat retainer
walls having an annular keyway; and

(e) a closed ended keyseat formed in the cylindrical
sidewall of the annular recess;

(f) at least one key member disposed in the keyseat
axially spaced from the first axial side of the valve
body and extending from a wall of the annular
recess 1nto the annular keyway for holding said seat
retainer 1n said annular recess and securing said
valve seat relatively to said valve body, said at least
one key member being rigidly secured against ra-
dial movement and mounted in the annular recess
without creating an external leak path for a fluid

media in said fluid flow passage.
k ok %k k&
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